Introduction
Longitudinal studies have a main threat to the validity of data in terms of attrition. Moreover, high mortality is also another reason for attrition in very old longitudinal studies. Moreover, in those countries where participation in longitudinal and cross-sectional studies is low (such as in some Mediterranean countries) (Díez-Nicolá s, 1996) attrition has another important source, the refusal. Therefore, refusal and mortality are the two threats for longitudinal studies.
Attrition has been defined as losing subjects over the course of a research project. It is considered as one of the most important threat to sample representativeness and generalization of results (Campbell and Stanley, 1966; Vogt, 1993) . In aging studies, it is assumed that selective subject attrition produced an underestimation of the decline because mortality does not occur at random and individuals drop out. In most of the studies, those individuals who drop out show lower scores both in physical and cognitive performances (Baltes, 1968) . Chatfield et al. (2005) systematically reviewed all large population-based studies of the elderly during the last 35 years that report the differences in individual characteristics between people who remain and people who drop out at follow-up. They showed that two conditions increased attrition: age and cognitive impairment. In summary, people who were very ill or frail had higher dropout rates, and people in worse health were less likely to be followed-up.
There is a broad range of longitudinal studies of aging that test attrition; in these studies, the authors are looking for predictors of participation, mortality and no-participation (due to several causes such as changing residence, rejection to collaborate). Zunzunegui et al. (2001) reviewed the most important results existing in literature about attrition. They found that in longitudinal studies, older individuals with poor health, cognitive decline and functional disabilities and unhealthy lifestyles are more likely to be lost. In home surveys, older women were found to drop out more than men, whereas in telephone surveys, no differences between men and women were found. Lower socioeconomic status is associated with lower rates of participation, but others studies report that the high-income population is unwilling to participate by responding to questionnaires. Those living alone have higher probability to drop out. In addition, field study procedures such as interview preparation and interviewer skills play a certain role in participation.
In addition, participation in cross-sectional studies is attributed to contextual factors. For example, Díez-Nicolá s (1996) found that in metropolitan areas, among people older than 55, there is an average of 24.7% of no participation, but this has a very high range because in some Madrid-areas the non-participation rate is close to 50%.
Although attrition is extensively studied in longitudinal and cross-sectional studies on aging, very few of these studies focus on the very old and even less on those very old living independently. During the last few years, cross-sectional and longitudinal studies focusing on the very old are increasing (Ben-Ezra and Shmotkin, 2006; Schoenhofen et al., 2006; Xie et al., 2008 ) but very few of them are conducted within the independent very old. The 90+ project tries to examine the bio-psycho-social characteristics of those individuals who remain independent at a very old age. Whether attrition in the independent very old is similar to the other ages or even to the other nonagenarians seems to be important. Finally, although studies in attrition are focusing on the sociodemographic, contextual, health and functional variables, very few of them have searched for bio-psycho-social predictors of attrition.
In summary, as has been emphasized by several authors, mortality and non-participation are not at random. The health, mental status, age, gender, education and SES, living alone or others characteristics such as the level of the answer given at the baseline, and the interviewers seem to be relevant variables that influence attrition. The main objective of the 90+ project is to describe the very old people living independently, from a multidimensional perspective and, to follow-up on them until they died. This particular report deals with attrition that was examined in the first follow-up of the 90+ study performed after 6-14 months from the baseline. This paper reports several types of dropout (mortality and non-participation) trying to examine several reasons for non-participation by analyzing the influence of sociodemographic factors (age, gender, education, income, living condition, rural-urban context, no-response level in the baseline, the effect of interviewers in participation/non-participation, etc.), as well as the influence of bio-psycho-social factors (cognitive and emotional-motivational functioning, personality and social factors).
Subjects and methods

Participants
From the last census (INE, 2001) in Spain, 0.55% of the total population are older than 90 (226,093 inhabitants, 61,383 men, 27% and 164,710 women, 73%) . The absolute number of older than 90 with disability impeding independent life in Spain is 118,758 (IMSERSO, 2005) which is approximately 53% of the older population. In the region of Madrid, at the time of the study there were 55,000 individuals who were older than 90. Therefore, it can be estimated that, in the region of Madrid, there can be approximately 25,000 individuals who are independent persons older than 90.
The baseline of the 90+ project, started with a representative sample from the census of older than 90 living in the region of Madrid (n = 1062). From this sample only 76 individuals (7.22%) could be interviewed (17.31% had no telephone, for 15.81% the phone number provided was incorrect, 30% did not pick up the phone for at least 5 calls made each day for several days, 11.28% were dependent or ill, 3.14% died after the last census, 3.26% were transferred to a nursing home, 11.67% refused to participate).
After this very high attrition and by taking into consideration that 11% of the older than 90 were living in residences, a second procedure was decided for recruiting older than 90 living in residences. At the time of our study, in the region of Madrid 130 older than 90 people were living in 25 residences managed by the region. Six residences did not have older than 90 with our criteria, 4 did not collaborate and 15 residences agreed to collaborate by recruiting 78 subjects with our criteria (60% of the individuals living in public residences). Finally, we recruited 34 persons who were older than 90 from the private residences who fulfilled our criteria.
Following these two procedures, at the baseline of the 90+ project, 188 individuals older than 90 were the participants, 67 men, 121 women; mean age 92.9 AE 2.5 years, (AES.D.), age range: 90-102, 76 living in the community (40%) and 112 living in residences (60%). Because our study focused on people living independently, the criteria for inclusion to the sample were as follows: being older than 90 and being independent (''independent life'' was assessed by the Barthel Index (BI) (Mahoney and Barthel, 1965) and the Informant Questionnaire On Cognitive decline in the Elderly (IQOCE) (Morales et al., 1995) .
Depending on their respective setting, after obtaining informed consent, participants were interviewed and tested at home, or at residence, through the ESAP developed from the EXCELSA-Pilot study (Cross-European Longitudinal Study on Aging-P) (Ferná ndezBallesteros et al., 2004) . The ESAP contains 325 variables, by assessing 23 bio-psycho-social functions or measures grouped into nine domains: anthropometry (e.g., height, weight, BMI, etc.); health (e.g., subjective health, number of diagnosed illnesses, sensory functions, need for help, etc.); physical and physiological functions (e.g., blood pressure, balance, speed, vital capacity, strength, subjective fitness), lifestyles (physical activity, nutrition, smoking, drinking, sleep, etc.); cognitive functioning (e.g., cognitive plasticity, working memory, learning, mental status); emotional-motivation functioning (e.g., life satisfaction, well-being, emotional regulation, self-efficacy for aging); personality (extroversion, neuroticism, openness, agreeableness, conscientiousness); social functioning and participation (social and family network and support, helping others, receiving care, leisure activities, social productivity); and sociodemographics (age, gender, marital status, education, income, rural/urban context, etc.). Following several concepts of successful aging, a multidimensional measure of successful aging that was previously developed was used (two or less number of illnesses, 24 or high MMSE score, very or rather satisfied, good or rather good subjective health, Basic ADL conserved (Ferná ndez-Ballesteros et al., in press).
The follow-up was performed between 6 and 14 months from the baseline. From those 188 individuals in the baseline, 104 (55%) individuals were assessed in the follow-up, 11% died and 34% dropped out for several reasons (11.2% refused to participate, 11.7% reported to be ill, 2.6% moved away and 8.4% were unable to be located, although 2.6% of them were reported to be alive by their relatives). Table 1 shows the distribution of our 188 participants into ''Participant'', ''Deceased'' and ''Non-participants'' as well as the reason for not participating.
Several statistical analyses were performed. First, analyses about hypothetic factors (interviewers at the baseline, number of items responded to at the baseline, sociodemographic characteristics) influencing the reasons for not participating were performed. In addition, analyses looking for the differences between the deceased, interviewed and non-interviewed through socioeconomic and contextual variables were performed as well as ANOVAs were made to examine the differences between the three groups by the behavioral and psychosocial variables. Finally, a contingency analysis between deceased/participants/non-participants and active aging/noactive aging at the baseline were performed.
Results
First, the reasons given for non-participation shown in Table 1 were examined. The non-significant differences between the groups due to interviewers at the baseline (x 2 = 21.78, df = 14, ns) or due to the number of items not answered at the baseline (F = 3.03, df = 2, ns) were found. In addition, no differences were attributed to age (F = 1.48, df = 2, ns), gender (F = 0.40, df = 2, ns), income (F = 0.45, df = 2, ns), education (F = 1.45, df = 2, ns) mental status (F = 1.16, df = 2, ns), or number of illnesses reported (F = 0.99, df = 2, ns) were found in the different reasons for dropping out. In summary, non-significant differences were found among the different reasons for not participating given by authors. Therefore, we consider only three categories: deceased, interviewed and non-interviewed. Table 2 shows the demographic and contextual data in the baseline and in the follow-up of the group for those who were interviewed, not interviewed, or deceased. As we can see in this table, by considering the three categorical conditions (interviewed, not interviewed and deceased) we did not obtain significant differences that can be attributed to the sociodemographic variables such as age, gender, marital status, education and income. Nevertheless, we found that women significantly dropped out more than the men do (x 2 = 4.15, df = 1, p 0.042). When the contextual variables were examined, significant differences were obtained. Thus, during the follow-up, we had significantly more proportion of deceased individuals among those living in residences than in those living in the community. In addition, we had more individuals participating from those living in the residences than those living in the community and in contrast more individuals living at home refused to participate than those living in the residences (x 2 = 16.89; df = 1, p < 0.0001).
To identify the relevant bio-psycho-social variables that were assessed (anthropometric, physical and physiological, health and life styles, cognitive and emotional-motivational functioning, personality and psychosocial characteristics) by differentiating those who were deceased, interviewed or dropped out, several ANOVAs were performed. Table 3 shows the parameters that yielded significant differences between the groups. These were, mental status, regular physical activity, leisure, fitness reported, perceived control, and openness to experience.
Finally, since 90+ is a research project searching for independent people in their very old age, a last question remains, to what extent are the deceased and the survivors related to a multidimensional definition of active or successful aging? This multidimensional definition has been tested in other studies (Ferná ndez-Ballesteros et al., in press), and it has been adjusted for the very old as: ''two or less number of illnesses, 24 or high MMSE score, very or rather satisfied with life, good or rather good subjective health, and basic ADL conserved''. In the baseline, 42.5% of the individuals were classified as successfully aging. A contingency analysis was performed to assess the proportion of those deceased and the interviewed people who were aging successfully. Table 4 and Fig. 1 show result of this analysis. 90% (n = 18) of the deceased individuals were classified at the baseline as ''not'' successfully aging, 69% (n = 41) versus 36% (n = 23) who dropped out were classified as ''not'' successfully aging, finally, more than a half (n = 54) of individual interviewed in the follow-up were classified as successfully aging (x 2 = 12.417, df = 1, p < 0.001).
Discussion
In our 90+ study follow-up, after an average of one year from the baseline, more than a half (55%) of our individuals participated in the follow-up. However, attrition was more important due to the participants' dropout (34%) than to mortality (11%). As Matthews et al. (2006) pointed out, in longitudinal studies, attrition due to dropout (not to mortality) represents an important threat. It is difficult to make comparisons of our rate of drop out to that of the other studies as most of them were with younger participants and with a longer follow-up period. As emphasized by Nybo et al. (2003) , results from the younger elderly cannot be extrapolated to the oldest old. Therefore, let us summarize some comparisons with those longitudinal studies of the very old by taking into consideration that most of them are population studies and therefore are not focused on the independent very old individuals.
The BASE study Baltes et al. (1999) showed that in a sample older than 70, the first dropout in the short initial assessment was 34%, but 51% in the intake assessment and 73% in the intensive protocol, respectively. Xie et al. (2008) in a population-based cohort study (in England and Wales) of older than 90, reported interview information from only 45% of the population. Nybo et al. (2003) , from a Danish cohort survey, reported a participation rate at the baseline of 63%. Moreover, other studies with centenarians, such as the Tokyo Centenarian Study reported very low participation about 15% (Hirose et al., 2004) but the level of participation in other centenarian studies such as the Heidelberg study (Kliegel et al., 2004) reported a 58% participation. Therefore, our participation rate seems to be in agreement with other studies conducted with very old individuals.
A second relevant issue is to arrive at a profile of those very old individuals who did not respond. As described in Table 1 , the nonrespondents were classified as those who refuse to participate, those who reported that they could not participate because of health problems, and those who moved away or who were not located. Contrary to most of the longitudinal studies with young adults, and also, with other studies with the very old, to find differences between the types of non-participation (Chatfield et al., 2005) , even after many multivariate analysis (more than 300 variables were tested), we could not arrive at any significant differences that can be attributed to bio-psycho-social conditions between the types of non-respondents. Perhaps, this result can be attributed to the common characteristic of our sample, in other words, to those very old independent individuals who are a very similar.
Regarding mortality as the cause of attrition, in Spain the mortality rate of the older than 89 is 20% (INE, 2009 ). Therefore, a mortality of 11% in our sample is close to half of the rate in the population. We must take into account that the criteria for inclusion in our sample correspond to less than a half of the population older than 90 who are independent. Because mortality is strongly related with age, it is difficult to make comparisons with similar studies (90+ independent older) because we did not find other longitudinal studies on independent very old individuals. Perhaps the closest study was reported by Nybo et al. (2003) referring to the Danish nonagenarian cohort survey in which there was 25.7% of mortality during the 15 months of follow-up. From the oldest old (older than 90) in England and Wales, Xie et al. (2008) reported that the median of the survival time for those Table 4 The occurrence of active aging (yes/no) at the baseline and the other individuals. reaching their 90th birthday was 3.7 years. In Spain, the expected survival above 90 is 4.56 years. The BASE Study (Baltes et al., 1999) , consisting of individuals older than 70 (mean age = 84.9), reports the risk of death within 12 months of 5.5% versus 13.5% (13.5% in verified ''father'' sample). In summary, the mortality in our sample is smaller than those coming from other nonagenarian studies can be attributed to the selected criteria, therefore, to a lower mortality in the very old group in our study.
The multivariate analyses conducted in order to assess the differential characteristics for each group (deceased, non-participants, and participants) only non-significant results were found regarding the sociodemographic variables commonly found in aging studies on attrition and mortality in aging. Thus, gender is one of the best predictors of mortality in the literature, in our study no significant differences were found among men and women regarding participation and mortality. Nevertheless, this result is supported by other studies (Ben-Ezra and Shmotkin, 2006) on the very old, in which survival is largely similar for both men and women. It is important to emphasize that our results yielded significant differences due to gender between the participants and non-participants: women reject participation more than men. This result is also in accordance with that of Xie et al. (2008) , who reported that in England and Wales, women dropped out more than the men. Regarding education and income, these two sociodemographics did not provide significant differences (either using qualitative or quantitative scales, contingency or ANOVA analyses). These results can be attributed to a high percentage of people who did not report his/her income but also, a post hoc explanatory argument can be that, at least in European countries, relative inequalities in mortality decreased with increasing age (Huisman et al., 2004) . Regarding our results concerning context, individuals who are living in residences are more likely to die than those living in the community. This result is similar to that of many other studies (Xie et al., 2008) .
When multivariate analyses were performed, we found that mental status, regular physical exercise, leisure activities, fitness appraisal, control, and openness to experience differentiate our groups. First, most of the very old studies yielded similar results concerning mental status, in other words cognition is highly associated with mortality (Campbell et al., 1985; Hogan et al., 1999; Nybo et al., 2003) and low cognitive functioning is a good predictor of mortality all through the aging process as well as in the very old. Regular physical activity seems to play an important role in mortality not only in the very olds but also in those who did or did not participate. In our results, regular physical activity is a strong variable that allows us to differentiate between these three groups. Although objective biophysical variables (pick flow, grip strength, tapping, body mass, or balance) did not yield significant results among the types of attrition and/or participation, the subjective appraisal of strength, flexibility, endurance and speed did. Those individuals who were interviewed reported significant better fitness than those who were deceased. In addition, two personality characteristics, openness to experience and internal control, exert a role in attrition. Individuals who were deceased were found to significantly perceive more external control than those who were interviewed. This result is strongly supported by experimental (Rodin and Langer, 1977; Rodin, 1980 ), crosssectional (Ferná ndez-Ballesteros et al., 2004 , and longitudinal studies (Costa and McCrae, 1997) . Openness to experience is a personality characteristic showing significant differences between those who were interviewed and those who dropped out. This result is in line with other studies on personality found in literature showing curiosity to be an important variable for participation (Caprara et al., 2007) .
Finally, since the criteria for inclusion of our sample make it an exceptional set of independent individuals, it is important to test whether a multidimensional empirical definition of ''active aging '' (Ferná ndez-Ballesteros et al., in press) at the baseline allows us to differentiate those individuals who deceased, dropped out or participated. That is, even if our sample was selected from the base of the independent nonagenarian, in the baseline, only 42% of individuals were classified with our multidimensional measure of ''successful aging'' (low number of illness, high mental status, high life satisfaction, and basic ADL), but, in the follow-up it is possible to differentiate among those individuals who deceased, dropped out or participated. From a theoretical point of view, the hypothesis is that those individuals who deceased must have had a low rate of successful aging than those who were interviewed. In addition, since most of the longitudinal studies assume that those people who did not participate (and are causing attrition) are negatively selective, it can be predicted that they will show a less rate of successful aging. Our formula for assessing successful aging for the very old (few reported illness, high mental status, life satisfaction, high subjective health, basic ADL preserved) allows us to test these two hypotheses. In the follow-up, only 10% of the deceased individuals were classified in the baseline as ''successful agers'', 36% who dropped out were in this situation but more than a half of those who were interviewed were ''successfully aging'' individuals in the baseline. It could be possible to conclude that although simple indicators are not powerful in accounting for mortality or participation (and attrition) the combination of the individual's functioning can be much more helpful in distinguishing among the individuals, at least in the very old individuals who are living independently. In any case, much more research is required for assessing attrition within the very old.
Some methodological issues should be addressed: at the baseline our representative sample had very high attrition and the proportion of people living in the community is very low (40%) in comparison with those living in residence. However, the oldest old represent a relatively unknown age group and those who remain independent are even more unknown. From the discovery approach, the 90+ project tried to learn more about this specific group.
Summarizing, after an average of one year from the baseline, attrition is more in proportion due to drop out than to mortality. We did not find differences among the several reasons for dropping out. Comparisons between those who deceased, were interviewed or not participated showed significant differences due to the context (living in residence or at home). Mental status, regular physical activity, leisure activities, fitness appraisal, internal control that yielded significant differences among those individuals who died and those individuals who were interviewed and openness to the experience distinguished between those who participated and those who dropped out. Finally, a multidimensional measure of successful aging differentiated our three groups.
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